Interleukin 8, neutrophil-activating peptide-2 and GRO-alpha bind to and elicit cell activation via specific and different amino acid residues of CXCR2.
The objective of this investigation was to determine the amino acid residues of the human neutrophil CXC chemokine receptor-2 (CXCR2) that are critical for binding the ligands interleukin 8 (IL-8), neutrophil-activating peptide-2 (NAP-2), and growth-related protein alpha (GROalpha) and critical for receptor-mediated signal transduction. Charged residues of the amino terminus and the first extracellular loop of CXCR2 were targeted for point mutagenesis studies. Seven separate CXCR2 mutants (Glu7, Asp9, Glu12, Asp13, Lys108, Asn110, and Lys120, all to Ala) were generated. Based on the Scatchard analysis of radioligand binding studies, the following amino acids were deemed critical for ligand binding: (i) Asp9, Glu12, Lys108, and Lys120 for IL-8 and (ii) Glu7, Asp9, and Glu12 for GROalpha. Point mutations in the amino terminus domain (Asp9 and Glu12) and the first extracellular loop (Lys108, Asn110, and Lys120) of CXCR2 reduced cell activation to all three ligands as measured by changes in intracellular calcium concentration. In conclusion, high-affinity binding of IL-8, NAP-2, and GROalpha to CXCR2 involves interaction with specific and different amino acid residues of CXCR2. Furthermore, we propose that the CXCR2 amino acid residues required for cell activation are not necessarily the same residues required for ligand binding.